HJ

A4

=
| .

51%719h QAAu]F Holol] u}

Jol

™
o

=0
~
oR

2003



HJ

EpLD

=
(i

~————

s}%7)9h QAu]F Holo] wh

o

Jol

ﬂ”
"BO
=0
R

2003



=
|

s}Z7]9} QAkAu] % Holo] w

o)
=

6%

20034

64

20034

ﬂo % o
o

T T T



Summary #0000 0000 0000000000000 00000000000000000000000000000000000000000000000000000000000000RsIIRLTS
A

T
70
oK
i

II.

AP TER] B B] oeereeerersseessesssssssssssnsssisssis it
AFETER] B S] oeereeeeesseessesssesessssssssisssississssssssssisssse s
ALETER] BB covveresreeseesssssssessssssssississsss st

7

5

n
jild

.

Kd

13
13
14
16

ALETER] BB oeveeeeseeesseesssesssseissssssseisssssss st

7

oy
1o
jn

il

.

Kd

o

il

__AE

=R



Effect of Seeding Date and Phosphate Rate on
Growth Characters, Yield and Feed Value of
Soiling Azuki Bean

Yong-Chul Kang

Department of Agricultural Life Science
Graduate School of Industry

Cheju National University

Supervised by Professor Nam-Ki Cho

Summary

1. Effect of Seeding Date on Growth Characters, Yield and

Feed Value of Soiling Azuki Bean

This study was conducted from May 3 to August 3, 2002 in
Jeju province to determine the influence of seeding date (May 3,
May 13, May 23, June 2, and June 12) on growth characteristics,
yield and chemical composition of soiling azuki bean (Vigna
angularis W.F. Wight).

Plant height was longest (84 cm) when seeded on 13 May

and was shortest (48.4 cm) when seeded on June 12. Number

-1 -



of branches and leaves per plant, stem diameter and weight of
leaves and stems per plant followed the same trend as plant
height. Fresh forage yield, dry matter yield, crude protein yield
and TDN yield increased from 46.8 to 54.6 MT/ha, from 6.9 to
7.7 MT/ha, from 1.2 to 1.4 MT/ha, and from 3.8 to 4.5
MT/ha, respectively, as seeding was delayed from May 3 to May 13
whereas decreased to 11.5, 2.1, 0.4, and 1.3 MT/ha, respectively,
as seeding was delayed from May 13 to June 12.

As seeding was delayed from May 3 to June 12, the content
of crude protein, crude fat, NFE and TDN increased from 17.6
to 21.3%, from 3.3 to 4.5%, from 34.3 to 41.4%, and from
56 to 64.8%, respectively, while the content of crude fiber and
crude ash decreased from 33.8 to 23.5% and from 11.0 to

9.3%, respectively.

2. Effects of Phosphate Application Rate on Growth Characters,
Yield and Feed Value of Soiling Azuki Bean

Azuki bean was grown at five phosphate rates (0, 40, 80,
120, 160, and 200 kg/ha) from May to August, 2002 in Jeju

province in order to determine effects of phosphate application



rate on the growth characteristics, yield and chemical content
of soiling azuki bean.

Plant height was 80.7 cm at the control (0 kg/ha). As phosphate
rates were increased to 160 and 200 kg/ha, plant heights increased
to 88.8 and 88.9 cm, respectively. Number of branches and leaves
per plant, stem diameter, and weight of leaves and stems per plant
followed the same trend as plant height. Fresh forage, dry matter,
crude protein, and TDN yield at the control were 23.8, 3.0, 0.5,
and 1.8 MT/ha, respectively, and increased to 47.3, 7.2, 1.3,
and 4.7 MT/ha, respectively, as phosphate rate was increased to
200 kg/ha.

As the phosphate rate was increased from 0 to 200 kg/ha, the
content of crude protein, crude fat, NFE and TDN increased
from 15.2 to 18.6%, from 3.4 to 4.5%, from 41.4 to 45.5%,
and from 58.3 to 65.5%, respectively, whereas the content of
crude fiber and crude ash decreased from 31.5 to 24.8%, and

from 8.5 to 6.6%, respectively.



Egxny vkt ek A5
d571710] g2 s 58 Avlal

golle Ga (A2 34%) 3 Thia (21%) 0] me Wil 20| 5611
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ot AR Ui QAL TSV E bEERE 6EUTEAOITt. B2 Al2d ZHE
2L7F 15~16T olgolal, ukE7]olA 7R 17kA|19] A
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O 8 HiEo Jri(HKE, 1957), 4@ S(1981) 2 #9 1&E71e &5 wel
=5t dFo e F] wiEol 7ist
710l A&l = ISl fo] AT LAl SIiTE &9l 3Q4 TFEAH—ERE
A4 40kg/ha, QIRF 50kg/ha, ZT] 50kg/ha HEOILE HElol EFEAAI= N,
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R =2 ASE HIUEAL Urb(Aryeety, 1977; Doku, 1970; Bethlenflvay &,
1984; Cho &, 1999; & &, 200la, 2001b; 1998; 1996).
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AR 1. BE7lol IE Polgel WSS - 4 W ARIIX W3

2 A o9 uE7lo] mE 455y, Almsd B AEVIRE BA
slo] AT FEH7IE THEP) Yske] 20024 59 3QRE 2002 89
BUZMA] AL 278moll QIAISH AFTHSHL SHHEE REETollA] AFee
S ZEKICH, AEIE AE 1m9 IBE ZE (0. 785m’) ol 4] a5}
Ch AIHEZHES EY(HE 10ecm) 2 SRIBIEZ ZAE ¥ SQdHES on
31814 HZ2 Table 10141 HE HIQ} 21, AE71719] 714 %EAES Table 2
oAl He Hi9L ZT}. SRS 20024 52 3ollA] 62 1227HA] 104 1AL
2 53162 3¢, 52 13, 54 23, 6€ 2¢, 6d 12€)ol EXH FF
15cm, FIFEAZ] 15emZE 384 k&SI 7H7F gakeh & =
22 oItk AIET WXl dY WHROE SI9lom HIR A&
A 50kg, QI4F 100kg, 71 S0kgoll shdohz &F& 242t Q4, &8d],

15}

7RIZ 8l d&ks 7HIE A& 5k

Table 1. Chemical properties of experimental surface soil before cropping

Organic  Available Exchangeable cation
matter  P»Os (cmol/kg)

(@/kg) (mg/kg) Ca Mg K Na

CEC EC
(cmol/kg) (dS/m)

pH
(1:5)

5.0 046 148 1.80 0.82 1.28 0.27 8.62 0.14




Table 2. Meteorological factors during the experimental period in 2002

Year 2002

[tem May June July Aug. Sept. Oct.

Max. 20.0  25.6  27.3 28.1 25.2  20.7
Min. 15.2 18.8  22.3  23.5  20.1 14.5
Mean 17.4  21.6  24.5  25.6  22.6  17.5
Precipitation (mm) 141.6  118.6  495.7  256.5 143.9 112.3
Hours of sunshine 144.9  234.6  125.4  157.7 185.3  160.4

Temperature

()

ZF HERARE 20023 88 3ol AIRE BUAHA 1022 ME5H

AlE 2. QKRR Zjololl WE FollEe] dsvls - & | A7) Hak

QIARATHIZEZ 0, 40, 80, 120, 160, 200kg/ha 670 =E2F A& 5l 5

2 132o] TESIAOH o] 29 A B WHEe AF 13 Zrh
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Table 3. Growth characteristics of azuki bean as affected by seeding

date

Seeding Pl;mt No.| of || No.' of .Stem St.em Iﬁaf
dato height branches leaves  diameter weight weight
(cm) per plant per plant (mm) (g/plant)  (g/plant)

May 3  76.0 2.4 62.2 0.7 64.9 31.3

May 13 84.0 2.7 66. 4 0.9 68. 2 33.1
May 23 65.4 1.7 51.9 0.6 o7.1 27.0
June 2 59.5 1.2 47.3 0.6 26. 4 18.0
June 12 48.4 1.0 33.3 0.5 13.0 10. 3
Avg. 66. 7 1.8 52.2 0.7 45.9 23.9
LSD(5%) 5.1 0.2 3.9 0.1 4.9 2.0
CV (%) 4.1 7.2 3.9 7.3 2.7 4.4
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L ojHe xmutet 1 o]=9 HhtoflA AP ORE d=0o] BX

WIE E2 HolROL WRYI70] BEEe MRo] BAS AR M7}
Hr). e 1Le AEE YolREE HA 6~10C, A& 32-31C, 1
10~44°C FEOIAE FHE7lolE BFZIR0] 15~16T ol&ko] Fojof
olst Mol AMGRE BIvh UL (EIS, 1957), 2o SHES EXo
wel Aol7h AOL ZUAELS 78 ol20 MES 29 Yo nje
S7517] WRol AR okl Mol HAF AOE & S (1981)0]

Hollgo] at&57o e 8%, AE, ©id 2 TDN =22 Table 49} ZTh

A ESZTS 59 139 TFEOA] 54.6MT/haQier 1 o] nt&Ey 1 ol%
TESH A @A CE el 62 129 PholAlE 11 5MT/haich X
=5Er AR,LIHSe dlsss dEolnt. & 5€ 139 TpSolA 7.7
MT/ha® &FEIRCLE 71 oldyt 11 ol dkESoA dEsdFe eEAL

6 12 TtSolA= 2. IMT/ha® tiS AU



Table 4. Forage, cride protein and TDN (total digestible nutrients)
yvield of azuki bean as affected by seeding date

) Fresh forage  Dry matter Crude protein TDN
Seeding . . ) .
date yield yield yield yield
(MT/ha) (MT/ha) (MT/ha) (MT/ha)
May 3 46. 8 6.9 1.2 3.8
May 13 54.6 7.7 1.4 4.5
May 23 28.6 5.5 1.0 3.3
June 2 26. 3 4.5 0.9 2.8
June 12 11.5 2.1 0.4 1.3
Avg. 35.6 5.3 1.0 3.2
LSD (5%) 3.5 0.5 0.1 0.3
CV (%) oY P L 5.3 4.9

A ST TDN $UE A%, AS5SEo Ben nsd s B

>O
AL

Ch 59 3¢ T}EOA] vl TDN 2R 282} 1.2MT/ha, 3. 8MT/ha%idd
o] 5¢ 139 FEoA] ThiZl $=2F2 51.4MT/ha, TDN &2 4.5MT/ha
SEEHJCLE Tt s ZeEo] 69 129 TRSolA] e AT} TDNS:
Z¥7F 0.4MT/ha, 1.3MT/halZ Z<eEE A0t 2 AJgolA] 5

/)
SEolM ME, AE, B, £ W TDN $TL S4HEACU 1

o 0 MU
rlo

rEmQ

I 1 01F TiEolA] Bt SeE HE o] A4 Qele ol A
A Mk 7F #A 20T, FaL 30C, B/l 26T

= QUL (FHH, 1957) TFENA] NS7bR 9] HA2 5= 1,000C 0]
Edoll 95t ROF YZHRTH(RE, 1953). S0l 2 A|g7|tH
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L} 2518 247 % ARJE g2 JolgkthE B (Yoon &, 19945 Cho
5, 1998; & &, 2001; & =, 2000) 2+ vH]s=oF 2= LFERHRACH

AMFAHollA] e FoAaZEE Mg 89 uE87]= 52 3= At
SHECE et mid Tl 89 SEa0] T 4 U] wiEd olof thek 4
&7} dQg Aot

iz}
o

Table 5. Chemical composition of oven-dried forage in azuki bean as

affected by seeding date

Crude Crude Crude Crude ash NFE TDN

Sedeiieng protein fat fiber

W ) ) (%) %)
May 3 17.6 3.3 33.8 11.0 34.3 56. 0
May 13 18.0 30 305 10. 1 37.8 58. 6
May 23 19.2 3.9 29.7 10. 1 37.2  60.0
June 2 21.0 4.1 27.4 9.9 37.7  62.0
June 12 21.3 4.5 23.5 9.3 41.4  64.8
Avg. 19.4 3.9 29.0 10. 1 37.7  60.3
LSD (5%) 1.4 0.3 2.0 1.0 2.3 1.6
CV (%) 3.8 4.6 3.6 5.1 3.2 1.1

NFE, nitrogen free extract; TDN, total digestible nutrient.

_12_
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Table 6. Growth characteristics of azuki bean as affected by phosphate

rate
P20s Plant No. of  No. of  Stem Stem Leaf
rate height  branches leaves diameter  weight weight
(kg/ha) (cm) per plant per plant (mm) (g/plant)  (g/plant)
0 80. 7 2.0 47.1 0.5 47. 3 21.9
40 83.1 i 2 5. 2 0.6 61.3 25.7
80 85.8 2.4 56. 3 0.7 68. 6 28.2
120 86. 2 2.4 60. 1 0.7 69. 5 32.0
160 88. 8 2.8 68. 3 0.8 73.1 32.5
200 88. 9 2.8 68. 8 0.8 73.2 32.9
Avg. 85. 6 2.4 28. 8 0.7 65. 6 28.9
LSD (5%) 1.6 0.2 4.0 0.1 4.3 2.2
CV(%) 1.0 3.5 3.7 5.1 3.6 4.2

Coefficients of regression equations relating P»>Os rate
Intercept  80. 696* 2.019%  47.290 0.533 47. 487 21.721

Linear  0.068*  4.143x10” 0.114  1.5x10° 0. 453 0.112
Quadratic 1330010 - - - -0.003*  -2.790<10™
Cubic - - - - 6.67x10° -
r’ or R° 0.977 0.936  0.973  0.922 0. 992 -
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1S ZyEeE ALESERYo] =9 sk v Qrk

Table 7. Forage, crude protein and TDN (total digestible nutrients)
yield of azuki bean as affected by phosphate rate

P,0s Fresh forage Dry matter . Crude protein TDN

rate yield yield yield yield
(kg/ha) (MT/ha) (MT/ha) (MT/ha) (MT/ha)
0 23.8 3.0 0.5 1.8
40 32.9 4.1 0.6 2.5
80 34.5 4.9 0.8 3.0
120 36. 3 5.4 0.9 3.4
160 47.2 7.1 1.2 4.6
200 47.3 7.2 1.3 4.7
Avg. 37.0 5.3 0.9 3.3
LSD (5%) 2.3 1.4 0.2 0.8
CV (%) 3.3 14.5 12.0 13.4
Coefficients of regression equations relating P-Os rate
Intercept 25. 414*** 3.104*** 0.461*** 1. 819***
Linear 0.115* 0.021*** 0. 004*** 0.015***
r* 0. 921 0. 967 0.978 0. 968

_15_



3. =28

H 3}

H[L

QIXF AJHIRF Xlololl WHE ZRph, ZTAW, RAMF, ZIE, JIEFRALE

= e 8ollA H& H}

ZhnA g ZAYEEFE QI4F AW E71eF & STIEIITE &, Fel4t
TollA RCRNABIES 15.2%, RAYTHES 3.4% %5 o] QI

S71Eo] wEt AAEoE S7tEo] 200kg/ha AlB]TolA= RCIAT} £ X

E %, 4.5%% S71EJt. 29} R EeHES RriulE

=
Feltrol 2EFeEd2 31.5%, &

©
s
-

i)
o
A=)

rr

T

hu)

1o

0 o
o

o

H

32

AW}

kg/ha AlH]FOIA] R FEIS 24.8%, ZIETES 6.6% % LOIRTCE QI
Ap|Fo] ErtEe wEt 7IEFAAES 41.4%0A 45.5%F TDNEZH
58.3%00 A 65.5% %= S7}EACE

2 AN Qits SAlgl gt ReiE N AXYe2 =oAL £
(=)
=

R =), JFREAAE 2 TDN e S7iEL} A4S 2 235
= ROTE HuEo] Jrk(Abalawat =, 1979;
Cho &, 1999; & &, 1998; & &, 2000).

2 AHENE SgEcid 2 Wl AFAHY VY, EY 59 SRl
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Table 8. Chemical composition of oven-dried forage in azuki bean as

affected by phosphate rate.

P05 Crude Crude Crude Crude NFE TDN

rate protein fat fiber ash
(ke/ha) (%) (%) (%) (%) (%) (%)
0 15.2 3.4 31.5 8. 1.4 58.3
40 15.3 3.6 29.7 8.2 43,2 59.5
80 16.1 3.7 26.7 7.5 45.9 61.8
120 16.9 3.9 26. 4 7.2 45.6 62. 8
160 17.4 4.2 25.3 6.8 46.3 64. 2
200 18.6 4.5 24.8 6.6 45.5 65.5
Avg. 16.6 3.9 27.4 7.5 44,6 62.0
LSD(%) 0.9 0.6 0.7 0.4 2.0 1.4
CV (%) 2.9 8.2 8.5 3t 2.4 1.3

Coefficients of regression equations relating P>Os rate

Intercept  14.862™*  3.318™*  3L59%6™* 8467 41.293"* KB

Linear Q.07 0.005™*  -0.065* -0.01"*  0.068"
0.086

Quadratic - - 1.57x10" - -2, 34x10 M

“ or RZ 0.962  0.970 0.976  0.975 0. 952 0. 989

NFE, nitrogen free extract; TDN, total digestible nutrient.
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